Tritrophic interactions involving plants, herbivores and parasites have been only recently documented for belowground systems, where entomopathogenic nematodes can exploit root herbivore induced volatile compounds to locate their hosts. Little is known, however, about whether the specificity of such interactions rivals that of the remarkable interactions found in aboveground studies. Using a belowground six-arm olfactometer that allows recording of nematode attraction, specificity of nine economically important species of different trophic levels, including plants, root feeders and entomopathogenic nematodes, was tested. We found that belowground tritrophic interactions are variable at the level of plant volatiles that are induced, elicitation by herbivores, as well as behavior of nematodes. We argue that studies on specificity and variability of belowground responses should be included in plant defense theories and in efforts to exploit tritrophic interactions to improve biological control practices.
The specificity of plant defensive traits can be of crucial importance in determining the ecological and evolutionary interactions among communities of insects interacting with plants (Karban and Baldwin 1997, Ohgushi et al. 2007 ). For example, specific defences may prevent the evolution of single plant strategies that are effective against all attackers (Maddox and Root 1990 , Van Zandt and Agrawal 2004 , Viswanathan et al. 2005 . In addition, specificity may determine community structures by particular plant phenotypes attracting or repelling particular sets of organisms. In the context of tritrophic interactions, specificity may be generated from 1) constitutive plant traits that vary among species or genotypes, 2) induced responses generated by different herbivores species, or 3) different predators or parasitoids responding to different plant traits. Moreover, any one of these factors alone or in combination is likely to generate a temporally or spatially varying mosaic of specific interactions in the field.
When considering the specificity of herbivore-induced plant responses, it is important to distinguish between specificity in the elicitation of responses; i.e. the ability of the plant to generate distinct chemical responses to different damage types; and specificity of effect, i.e. the range of species affected by a given induced response (Karban and Baldwin 1997, Stout et al. 1998) . Studies on the specificity of elicitation by arthropods and other stresses have revealed that plants possess the capacity to respond differentially to different biotic and abiotic challenges (Agrawal 2000 , Viswanathan et al. 2005 . Likewise, both herbivores and enemies of herbivores show a high level of specificity of effect in their responses (De Moraes et al. 1998 , Dicke 1999 , Agrawal 2000 , Van Zandt and Agrawal 2004 , Viswanathan et al. 2005 .
Although responses to herbivore induced volatile emissions are generally thought to be broad in their effects (Dicke and Vet 1999) , this seems to be the exception rather than the rule (Takabayashi et al. 2006) . For example, De Moraes et al. (1998) showed that the specialized parasitoid Cardiochiles nigriceps was able to discriminate between the odors emitted from plants attacked by its host, Heliothis virescens, compared to the odors coming from plants attacked by a closely related non-host herbivore, H. zea. Although this latter study is one of the most complete to date, in that it considers variation in plant and herbivore species, this topic is relatively unexplored and it remains largely unresolved how much specificity there is in tritrophic interactions.
The active role of plants in recruiting natural enemies of belowground herbivores has recently been demonstrated in a few plant species (van Tol et al. 2001 , Neveu et al. 2002 , Aratchige et al. 2004 ), but there is currently no information on the specificity of these interactions. Previously, we have shown that larvae of the leaf beetle Diabrotica virgifera virgifera feeding on maize roots (Zea mais) induce the production of an indirect defence signal (the sesquiterpene (E)-b-caryophyllene), which is attractive to the entomopathogenic nematode Heterorhabditis megidis in the laboratory and field (Rasmann et al. 2005) . Here, we build on these findings and take a hierarchical approach to study the specificity of such belowground tritrophic interactions. We Published in Oikos 117, issue 3, 362-369, 2008 which should be used for any reference to this work examined variation at each of the three trophic levels (i.e. plants, root herbivores, and nematodes predators) separately. First, we compared the attractiveness of three plant species when damaged by the same herbivore species (specificity of plant species). Second, we studied whether three different herbivore species differentially induce a single plant species (specificity of elicitation). And finally, we tested if three different nematode species are differentially attracted to the same induced odour cue (specificity of effect). These experiments were conducted using a belowground six arm olfactometer (Rasmann et al. 2005) , which allowed simultaneous testing of the relative attractiveness of multiple odour sources to nematodes. In addition, at the end of each experiment, we collected volatiles from the roots of each plant for chemical analyses, allowing us to couple the underground plant volatile chemistry to the behaviour of entomopathogenic nematodes.
Material and methods
The three different trophic levels were investigated separately (details are provided below), using maize Zea mays, cotton Gossypium herbaceum and cowpea Vigna unguiculata; the beetles Diabrotica virgifera virgifera, Diabrotica balteata, Agriotes ustulatus (Elateridae) and the phytopathogenic nematodes Ditylenchus dipsaci (Tylenchida) as herbivores. The entomopathogenic nematodes Heterorhabditis megidis, Heterorhabditis bacteriophora and Steinernema feltiae as parasites of herbivores.
Olfactometer assays
The belowground olfactometer consisted of a central glass chamber (8 cm in diameter, 11 cm deep) with six equally distributed side arms with a female (24 mm Ø and 29 mm long) connector on the tip of the arm (Rasmann et al. 2005) . These arms connected the central chamber with six glass pots (5 cm Ø, 11 cm deep) in which plants or other sources of attractants could be placed. Each pot also had a female connector (29/32) at 0.5 cm height. The connecting arms consisted of two detachable parts; one was a glass tube with ground-glass connectors (male, 24/29) on both sides, and the second part, a Teflon connector (24/29 to 29/32) was used to attach the glass tube to the odour source pot. The custom-made Teflon connectors contained an ultra-fine metal screen (2300 mesh) preventing the nematodes from reaching the odour source pots (Rasmann et al. 2005) . For each experiment, the entire system was filled with sterilized, moist (10% water) white sand to about 5 cm from the rim of the pots. Nematodes were released in a drop of water in the centre of the central pot. One day after nematode release, the olfactometer was disassembled and the sand in each detachable glass tube was placed on a separate cotton filter disk 19 cm in Ø. The disk with the sand was placed in a baermann extractor (Hass et al. 1999) , and the next day, nematodes in the collection tube were counted under a microscope on a counting plate.
Comparison of plant species
Three plant species were used. Maize Z. mays, var. delprim, cotton G. herbaceum, and cowpea V. unguiculata var. kpodii-guegue (Hoballah et al. 2002) . Plants were sown in plastic pots (7 cm high, 9 cm Ø) with fertilized commercial soil and placed in a climate chamber (16L:8D, 25 000 lm m (2 ). To obtain comparable biomasses maize plants used in the experiment were 10Á12 days, whereas cotton and cowpea plants were 20Á22 days old when they were used in the experiments. Three days before the olfactometer experiments, plant roots were carefully washed with water to remove the soil around the roots and the plants were then transplanted in the glass pots of the olfactometer (see below) with moist (10% water) white sand.
To compare induction among different plant species we choose to work with the generalist D. balteata, which readily feeds on the roots of the three plant species tested; cotton, cowpea and maize. Four 2nd instar D. balteata larvae were added to each root system of the experimental plants. In total, one plant of each species per olfactometer and three control pots containing only sand were prepared for each replicate. Simultaneously, the connector glass tubes of the olfactometer, covered by the Teflon connectors, were also filled with sand and connected to the previously prepared pots. The end of the connector tube and the top of the treatment pot were covered with aluminium foil to avoid desiccation. One day prior to the experiment, all the treatment pots were connected to the central chamber of the olfactometer, via the connector tubes, which were also filled with sand. The next day, about 2000 infective juvenile entomopathogenic nematodes H. megidis, were placed about 2 cm below the sand surface in the middle of the central chamber. Nematodes had been propagated in Galleria mellonella larvae. All tested nematodes were between 10 to 15 days old. Nematodes were left to choose for 24 h, after which they were recollected and counted as described above. Thus, in this experiment we only examined specificity of plant species responses, as both the herbivores and responding entomopathogenic nematode species were held constant. After larvae were removed from the plants, roots of the three plant species were washed with deionized water and frozen in liquid nitrogen. The roots were pulverized in a mortar and 0.3 g of the resulting powder was placed in a glass vial (20 ml) with a septum in the lid. A 100 mm PDMS solid phase micro extraction fiber was inserted through the septum and exposed for 60 min at 408C. The compounds adsorbed onto the fiber were analyzed by placing the fiber for 5 min into the injector port of a gas chromatograph heated at 2508C, and coupled to a quadrupole type mass spectrometer operated in electron impact mode (transfer line 2308C, source 2308C, ionisation potential 70 eV, scan range 33Á280 amu). Immediately after inserting the fiber the sample was injected onto an apolar capillary column (HP-1, 30 m, 0.25 mm ID, 0.25 mm film thickness). Helium at constant pressure (18.55 psi) was used as carrier gas flow. Following injection, the column temperature was maintained at 608C for 1 min and then increased to 2508C at 208C min
(1 followed by a final stage of 12 min at 2508C.
Using the same root material, a supplementary analysis was done using another type of column (HP-5, 30 m, 0.25 mm ID, 0.25 mm film thickness), and with a slower heating procedure to obtain better separation. After injection, the column temperature was maintained at 408C for 3 min and then increased to 2508C at 88C per min. Volatiles were identified by comparison of their mass spectra with those of the NIST02 library, and by comparison of retention times with those in previous analyses (Rasmann et al. 2005) . Since no authentic standards, except for (E)-b-caryophyllene, were tested in the chromatograph, the following identifications should be considered tentative. Approximate quantification of (E)-b-caryophyllene from attacked maize plants was obtained by spiking 0.3 g of powdered root tissue from non-attacked plants with known amounts (0; 4.5; 9.0; 45; 90 and 200 ng) of pure (E)-b-caryophyllene.
Comparison of herbivore species
Here, we tested whether the entomopathogenic nematode H. megidis responds differentially to maize roots damaged by different herbivore species: the specialist western corn rootworm D. v. virgifera (as opposed to D. balteata in the previous experiment); the wireworm A. ustulatus, and the generalist phytopathogenic nematode D. dipsaci, all commonly known pests on maize (Toth et al. 2003) . Second instar D.v.virgifera larvae were obtained from a rearing culture. A. ustulatus larvae were collected in maize fields of northern Italy (Venezia region) and kept in sandy soil until the experiment. D. dipsaci nematodes were obtained from an onions rearing facility. Nematodes were extracted from onions by decantation in water prior to the experiment.
Three days before each experiment, three 10Á12 days old maize seedlings were transferred into the olfactometer glass pots as described above, with three pots again left open as a control. There were three treatments: either 1) four second instar D.v.virgifera larvae, 2) three eight to eleventh instar (Furlan 1998) A. ustulatus larvae, or 3) approximately 1000 D. dipsaci nematodes, added to the roots of an individual maize plant. The difference in the numbers of individuals of each species placed on the plants is a consequence of exploratory experiments, in which we assessed how to obtain comparable amounts of root damage. For the phytopathogenic nematodes D. dipsaci we used a dose of nematodes that is commonly found on attacked maize seedlings in the field (J. Grunder pers. comm.). The pots of the olfactometer were attached to the connector tubes and the ends of these tubes covered with aluminium foil as above. The olfactometer was assembled the day before the release of approximately 2000 H. megidis nematodes in the center of the central chamber, which were then left free to choose for 24 h. The next day, nematodes were extracted and counted, and the roots of the plants were collected and washed for SPME analysis as described above. The experiment was replicated 12 times.
Comparison of nematode species
To test for specificity of attraction of entomopathogenic nematodes towards insect damaged maize roots, two other nematodes besides H. megidis were tested; H. bacteriophora (Heterorhabditidae) and S. feltiae (Steinernematidae). Nematodes were propagated in G. mellonella larvae, and 10 to 15 days old infective juveniles were tested in the olfactometer. Three days prior to the experiment, two 10Á12 days old maize seedlings were transplanted each into a separate olfactometer pot as described above, and here a single species of herbivore, four second instar D.v.virgifera larvae, were added to one of the plants. The other four pots were also filled with sand, and two days before the experiment, four second instar D.v.virgifera larvae were added to one of these pots. Thus, the treatment consisted of one pot containing a D. v. virgifera attacked maize plant, one containing a healthy maize plant, one containing only larvae, and three control pots containing only sand. This allowed us to infer the relative importance of plant vs larvae to nematode attraction. The procedure of assembling the olfactometer and releasing the nematodes was the same as described above. For all the experiments, about 2000 nematodes for each of the three species were released in the center of the olfactometer. The experiment was replicated 10 times for each nematode species.
Statistical analyses
The nematodes' behavioural responses to the different odour sources offered in the six-arm olfactometer were examined with a log-linear model. The entity computing a repetition in the statistical analysis corresponds to the response of a group of 2000 nematodes released, which was shown to follow a multinomial distribution (Ricard and Davison 2007) . As the data did not conform to simple variance assumptions implied in using the multinomial distribution, we used quasilikelihood functions to compensate for the overdispersion of nematodes within the olfactometer . The model was fitted by maximum quasi-likelihood estimation in the software package R (http://www.R-project.org), and its adequacy was assessed through likelihood ratio statistics and examination of residuals .
Results

Comparison of plant species
In the experiment comparing the attractiveness of D. balteata-damaged roots of maize, cotton and cowpea to H. megidis nematodes, we found that the number of nematodes recovered from olfactometer arms connected to pots with maize and cotton plants was higher than those from the arms with cowpea plants (Fig. 1a) (maize vs cowpea pB0.0001; cotton vs cowpea p 00.01). No strong difference was found between the number of nematodes choosing maize and cotton (p 00.078). As expected, the number of nematodes choosing the control arms (sand only) was lower compared to choices for any of the plant treatments (maize vs sand pB0.0001; cotton vs sand pB 0,0001; cowpea vs sand p00.015). No induction of emissions was detected for the damaged cowpea roots, and the chromatogram is comparable to those obtained from the analysis of healthy maize roots. The induction of (E)-b-caryophyllene, however, was only strongly visible in the D. balteata-damaged maize roots. Both attacked and healthy cotton roots produced a number of compounds and overall released considerably more volatiles than the other two plant species. In Fig. 1c , a close up shows the eight compounds that were tentatively identified using the NIST02 library.
Comparison of herbivore species
When offered a choice between attractants emitted by maize roots attacked by D.v.virgifera, A. ustulatus or D. dipsaci; H. megidis nematodes showed a clear preference for D.v.virgifera-attacked roots (Fig. 2a) . D. v. virgifera damage was preferred over A. ustulatus damage (p 00.013), over D. dipsaci damage (p 00.005), and over the sand only controls (p 00.001). Nematodes did not discriminate between plants damaged D. dipsaci and A. ustulatus (p 00.69), but they were attracted more to plants damaged by these two herbivores than to sand only (p 00.0005 for D. dipsaci and 0.0001 for A. ustulatus). By using a standard curve obtained from the analysis of healthy maize roots spiked with different amounts of authentic (E)-b-caryophyllene, the quantification of the compound in the different treatments (Fig. 2b) showed that indeed D.v.virgifera-damaged roots (')-cycloisosativene; 2) ( ()-a-copaene; 3) unknown sesquiterpene; 4) aristolene; 5) a-humulene; 6) unknown sesquiterpene 7) ( ()-a -cubebene; 8) (E)-b-caryophyllene. Identification of peaks 1Á7 should be considered tentative. produced more than D. balteata-, A. ustulatus-and D. dipsaci-damaged roots.
Comparison of nematode species
Of the three nematode species tested in the olfactometer, only H. megidis and H. bacteriophora showed movement and attraction toward damaged maize roots (Fig. 3) and sand only (healthy plant vs larvae only p 00.179; healthy plant vs sand only p 00.15; larvae only vs sand only p00.88).
In none of the 6 replicates conducted with S. feltiae did we recover any nematodes from the arms of the olfactometer, and four additional replicates of the experiment showed that, after 24 h, most of the released nematodes were present in the same spot where they were released, i.e. the center of the olfactometer (data not shown).
Discussion
Induced indirect defenses are generally accepted as a part of a plant's arsenal to counter-attack and diminish herbivore damage (Karban and Baldwin 1997 , Walling 2000 , Arimura et al. 2005 . However, specificity in tritrophic interactions has been has been the addressed only in few studies (Agrawal 2000 , Cipollini et al. 2003 , Van Zandt and Agrawal 2004 , Arimura et al. 2005 ). More such studies are needed as specificity is expected to affect community structure and the evolution of defense strategies (Karban and Baldwin 1997, Underwood and Rausher 2002) . To our knowledge, the present study is the first to assess specificity and variability in belowground induced responses. By taking a hierarchical approach to study specificity at three different trophic levels we show that herbivore-induced changes in root volatiles is a common phenomenon, and nematodes are differentially attracted to different plant species, as well as to plants of the same species attacked by different herbivores. The type of compounds induced in roots by herbivory, and the responses of the nematodes to the root signals vary considerably. Previous work (Köllner et al. 2004) shows that changes in terpenoid production in maize tissues is a precise reflection of what is emitted from these tissues and that no storage occurs and recent headspace measurements in the rhizosphere have confirmed this (unpubl.). For cotton and cowpea this has not been studied and some of the measured volatiles may not be emitted.
Specificity of induction can be caused by the type of feeding damage (Takabayashi and Dicke 1996 , Stout et al. 1998 , Walling 2000 , salivary constituents (Turlings et al. 1990 , Mattiacci and Dicke 1995 , Alborn et al. 1997 , and the extent of damage imposed by the herbivore (Karban 1987 , Lin et al. 1990 .
The different plant species tested produced different volatile blends in the roots upon herbivory, and this differential production was largely correlated with the attraction of nematodes (Fig. 1) . For cowpea roots we detect no volatile organic compound, and there was correspondingly low attraction of predatory nematodes. Low induced emissions from cowpea roots corroborate what has been found in an aboveground study on the same variety, where cowpea leaves damaged by Spodoptera littoralis larvae were found to produce almost exclusively green leaf volatiles and hardly any of the terpenoids that were found in other plant species (Hoballah et al. 2002) . In the same study, however, the responses of the generalist endoparasitoid Cotesia marginiventris was stronger to cowpea odor than to maize odor, indicating that quantity of induced odor emission is not always a good predictor of parasitoid or nematode attraction. For cotton, as is known for their leaves (Loughrin et al. 1994) , the undamaged roots of contained relatively large amounts of various terpenoids, which is in clear contrast to the other two plant species studied, and feeding by D. balteata larvae caused only a small increase in the amounts of total compounds detected in the cotton roots (Fig. 1b) . It is perhaps somewhat surprising that the damaged cotton roots were not more attractive than the damaged maize roots, given that cotton produced at least seven more possible attractants. However, we only measured what was present in the roots and this may, in the case of cotton, not have been indicative of what was actually emitted by the roots. This result may also imply that some substances are more attractive than others, and that in this case, (E)-b-caryophyllene, which is the main compound emitted by maize roots, is the most potent attractant in these species.
Studies on aboveground plant*insect interactions have found similar differences between maize and cotton. Cotton plants store terpenoids in special pigmented glands on the surface of their leaves. These compounds, which offer a direct defense mechanism against lepidopteran larvae (Hedin et al. 1992) , are liberated when the leaf tissues are damaged (Turlings and Wäckers 2004) . Roots do not display such glands, but our findings imply that some quantities of terpenoids are also stored in cotton root tissue. Studies on root feeding by A. lineatus larvae support this notion, as feeding resulted in increased levels of already presents terpenoid aldehydes in cotton roots plants (Bezemer et al. 2004 ). Interestingly, peak number 4 in Fig. 1c , which was tentatively identified as aristolene, is very similar to (E)-b-caryophyllene and was difficult to separate from the latter by chromatography. Further studies will have to confirm its identity and attraction potential. H. megidis was similarly attracted to cotton and maize, suggesting that terpenoids in general are attractive to nematodes. A previous comparison of attractiveness to H. megidis of several terpenoids such as linalool, nerolidol and (E)-b-farnesene revealed that these compounds were less attractive than (E)-b-caryophyllene (Rasmann et al. 2005) .
Clear differences were also found in the (E)-b-caryophyllene production induced by the different herbivores that were tested. Maddox and Root (1990) proposed that selection for a plant resistance trait may be driven by suites of herbivores displaying a similar feeding habit. In our example, the similarly feeding coleopteran species induced the emission of at least some volatiles, compared to the root knot nematode, which induced hardly any detectable amounts (Fig. 2) . This is possibly due to the piercingsucking feeding behavior of the nematodes compared to the chewing type of feeding by the coleopterans.
The observed poor response of the roots to nematode feeding is in contrast to the reported induction of direct defenses by phytopathogenic nematodes (Ogallo and McClure 1995, Tsao and Yu 2000) . For example, the root-knot nematode Meloidogyne incognita increases the amount of terpenoid aldehydes in roots of cotton seedlings, thus increasing the resistance of the plant (Khoshkhoo et al. 1994) . In terms of indirect defense, it can be argued that there is no need for plants under D. dipsaci attack to attract entomopathogenic nematodes because the latter infect only insects. The same appears to be true for A. ustulatus larvae; induced production of (E)-b-caryophyllene was also surprisingly low (1.1 ng g
(1 ) compared to the amount of the same volatile induced by D.v.virgifera feeding (34 ng g
(1 ), but still sufficient to attract nematodes. There are no reports of entomopathogenic nematodes using wireworm larvae as hosts (Eidt and Thurston 1995) , and in this sense selective forces should have acted to reduce caryophyllene production after Agriotes feeding. Although the numbers of herbivores placed on the plants were chosen to obtain comparable amounts of damage, it cannot be fully excluded that the observed differences in emissions reflect differences in amount and type of feeding damage. The A. ustulatus larvae used in the experiments were between 8th and 11th instar and may feed considerably less than younger larvae (Furlan 1998) , perhaps explaining a lower induction. Additionally, the relatively poor induction by D. balteata of (E)-b-caryophyllene may be explained by lower feeding rates by this less specialized root herbivore (Mithofer et al. 2005 ) compared to D. v. virgifera; and lower specialization in this sense can be seen as a lower tolerance to a non-host plant (Karban and Baldwin 1997) .
The responses of the infective juveniles of the three tested nematode species to D.v.virgifera-infected maize plants differed considerably, and this result conformed to our expectations given their different lifestyles. Entomopathogenic nematodes display a wide variety of foraging behaviors, which are situated in a continuum between the ''cruiser type'' and the ''ambusher type'' (Grewal et al. 1994) . Cruisers crawl towards their hosts, whereas ambushers use a sit-and-wait strategy, standing on their tail (nictation) waiting for motile prey to pass nearby (Campbell and Gaugler 1997) . In general it is assumed that Heterorhabditidae nematodes are of the cruiser type, actively foraging for new hosts, whereas Steinernematidae display all types of foraging strategies (Campbell and Gaugler 1997) . S. feltiae nematodes are considered to display an intermediate foraging behavior, where standing on the tail is rare in occurrence and short in duration (Grewal et al. 1994 ). Long-range chemical cues are predicted to be used by cruisers for resource location, but such cues are apparently unimportant for ambush foragers (Bell 1991) . For example, H. bacteriophora has been shown to respond to volatiles and water soluble chemical cues in a wide variety of experiments (Grewal et al. 1994, O'Halloran and Burnell 2003) . Here too, we found an attraction of H. bacteriophora to the plant*insect complex, and probably to volatile organic compounds emitted by the damaged roots. This was already known for H. megidis (van Tol et al. 2001 , Rasmann et al. 2005 .
The current study also showed that rootworm larvae alone were not attractive to the nematodes, implying that the plant, as expected, is the key source of attractants for both H. bacteriophora and H. megidis. This is a parallel result to many studies of parasitoids, which are thought to predominantly use plant-provided signals to find herbivorous hosts. Hosts themselves have presumably been selected to emit as little and to be as cryptic as possible, whereas plants may benefit from emitting a clear signal to lure in the enemies of their enemies (Vet and Dicke 1992) .
Surprisingly, not one individual of S. feltiae was recollected from any of the olfactometer arms. Thus, contrary to expectation, S. feltiae infective juveniles do not appear to use any long-range chemical signals to find their hosts (Grewal et al. 1994) . S. feltiae is, in terms of behavior, considered to be an intermediate between a cruiser and an ambusher and previous studies have found evidence for a direct effect of larvae on the attraction of cruiser nematodes (Grewal et al. 1994 , Lewis et al. 1995 , Hui and Webster 2000 . This was not found during the present study, also indicating that cues coming from the host are more important in short range recognition. Van der Putten et al. (2001) have argued that persistence of plants in a community may depend on their defense belowground and that it is necessary to study such effects for a complete understanding of ecosystem functioning. Clearly, plants affect soil organisms, and soil organisms reciprocally affect plants, leading to a feedback that drives changes in plant communities over space and time (Poveda et al. 2007 ). Here we focused on agricultural plant species and associated pests, with one of the aims to explore how root signals may be better exploited to enhance the efficacy of entomopathogenic nematodes in biocontrol strategies (Toepfer et al. 2005) . However, for a better understanding of the still controversial role of inducible plant volatiles in shaping plant communities (Holopainen 2004) , natural ecosystems will have to be studied and eventually this will have to occur in the field. Here we take the first step in showing that belowground induction of volatiles can mediate tritrophic interactions, and that sufficient specificity exists to be a structuring force in field communities.
